using one specific form of modem biotechnology, 7 are able to "create" crop plants modified to contain desired traits. 8 This type of biotechnology has already been introduced into the human food chain in many countries around the world. 9 Genetic engineering'° is being used to create food products that are beneficial to producers and to consumers. " Technology enables scientists to create tomatoes that delay ripening, thus enhancing their shelf life.
1 2 Scientists also have created herbicide tolerant corn and pest resistant cotton. 3 Genetic engineering can also modify food to include specific nutrients, such as rice that has been modified to contain vitamin A.' 4 This type of modification can be particularly beneficial in third world nations where there is a shortage of food and many people are nutrient deprived. 5 However, this same technology has been criticized for primarily benefiting the rich, while the poor and hungry suffer without the benefit of biotechnology. This Note examines and compares the regulations of Canada, the United States, and the European Union concerning environmental protection and food safety issues of genetically modified foods, including specific issues pertaining to transgenic animals. 7 Additionally, this Note analyzes consumer acceptance of genetically engineered foods in Canada, the United States, and the European Union. Part II of the Note provides some information on genetic engineering of both plants and animals. Part 1H of the Note explores Canada's regulatory processes concerning products produced through genetic engineering. Specifically, this section examines how Canada regulates these processes for food safety, the environment, and transgenic animals. Part IV addresses the United States approach to products produced from genetic engineering, again focusing on food safety, environmental concerns, and transgenic animals. Part V of the Note examines the European Union's regulatory scheme for genetically engineered products, again focusing on their relation to food safety, environmental concerns, and transgenic animals. Part VI of the Note compares the three governments' approaches to products produced via genetic engineering and attempt to find similarities between the approaches.
II. GENETIC ENGINEERING

A. General Overview
In the not so distant future, perhaps even tonight, when you go to the grocery store, you will find novel food 18 products produced through a 17. See Office of Biotechnology, Canadian Food Inspection Agency, How Many Genetically Modified Food Products are Permitted in Canada, at http://www.inspection.gc.ca/english/sci/biotech/safsal/novalie.shtml (last visited Oct. 31, 2003) [hereinafter Canada's GMOs]. See also Transgenic Fish, infra note 205; EU Questions, infra note 228. A transgenic organism is defined as, "An organism formed by the insertion of foreign genetic material into the germ line cells of organisms. Recombinant DNA techniques are commonly used to produce transgenic organisms." Industry Canada, Life Sciences Branch, Glossary (2002), at http://strategis.ic.gc.ca/SSG/bv00373e.html (last visited Oct. 31, 2003) [hereinafter Glossary].
18. See Glossary, supra note 17. This paper focuses on novel food products that contain a genetically modified organism (GMO) which are also called "living modified organism (LMO) or transgenic organism." Id. Canada defines novel food as: a)
[A] substance, including a microorganism, that does not have a history of safe use as a food; b) a food that has been manufactured, prepared, preserved or packaged by a process that 1. has not been previously applied to that food, and 2.
causes the food to undergo a major change; and c) a food that is derived from a plant, animal or microorganism that has been genetically modified such that 1. the plant, animal or microorganism exhibits characteristics that were not previously observed in that plant, animal or microorganism, 2.
the plant, animal or microorganisms no longerexhibits characteristics that scientific process to contain enviable traits or created to exclude some undesirable qualities. 1 9 Thus, sharing the shelf space with traditional items such as corn, lettuce, and broccoli will be such items as " [i] nsect-resistant apples, long-lasting raspberries, and potatoes that absorb less fat., 20 These novel products are the results of advances in biotechnology, specifically genetic engineering. 2 ' Genetic engineering is a process that allows scientists "to modify the genetic makeup" of an organism "precisely and predictably, creating improved varieties faster and easier than can be done using more traditional . . . techniques. 22 Genetic engineering uses a process called "recombinant DNA [rDNA] technology." 23 This process allows researchers to "isolate a known trait from any living species-plant, animal or microbe-and incorporate it into another species. 24 
B. History of Modifying Plants to Display Desired Characteristics
Although genetic engineering sounds like a new or futuristic idea, it has existed for years. 25 In the 1800s, Gregor Mendel 26 began to experiment with 2172 hybridization in garden pea plants. 28 Mendel is credited with discovering were previously observed in that plant, animal or microorganism, or 3.
one or more characteristics of the plant, animal or microorganism no longer fall within the anticipated range for that plant, animal, or microorganism. Novel Foods Regulations, C.R.C., ch. 870, § B.28.001 (1999) (Can. 31, 2003) . Hybridization is a process "in which two related plants were cross-fertilized and the resulting offspring had characteristics of both parent plants. Breeders then selected and reproduced the offspring that had desired traits." Id.
28. See KLUG &CUMMINGS, supra note 6, at 51.
[Vol. 14:1 FOOD FOR THE TWENTY-FIRST CENTURY "the basis for the transmission of hereditary traits." 29 Indeed, the process of gene selection has existed since ancient times. 30 Ancient farmers practiced a crude form of gene selection by saving seeds from the plants that were the "hardiest and most resistant to disease." 3 ' These ancient farmers"'engineered' new combinations of genes, ones that would produce superior plant stock.
32
They engineered these superior plants " [b] y selecting which plants they would breed. 33 As should be expected, modem day genetic engineering offers scientists a more predictable and faster way of trait selection. 34 
C. Potential Benefits & Detriments of Genetically Modified (GM) Products
GM Benefits
"To feed 10.8 billion people by 2050 will require us to convert 15 million square miles of virgin forest, wilderness and marginal land into agrochemical-dependent arable land. GM crops hold the most important key to solve future problems in feeding 5 billion mouths over the next 50 years.
35
As noted earlier, genetic engineering can create crop plants that are pest resistant and herbicide tolerant, and fish capable of growing faster than traditional fish. 36 These technological advances can be beneficial in feeding a vast and growing society. 37 In fact, GM crops can be modified to carry specific vitamins, such as vitamin A. 38 Consequently, GM crops modified to carry vitamin A can potentially reduce malnutrition in countries that have a high rate of occurrence of vitamin A deficiency. 39 Genetic engineering is a beneficial tool in crop production.
4 0 For example, the herbicide glycophosate effectively controls weeds; however, it cannot be used where crops are located because it will kill both crops and 29. Id. at 52. The world did not recognize the "significance of Mendel's experiments" until the twentieth century, years after he performed his experiments. Id. "Once Mendel's publications were rediscovered by geneticists investigating the function and behavior of chromosomes, the implications of his postulates were immediately apparent. He had discovered the basis for the transmission of hereditary traits!" Id. 
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weeds. 4 ' Genetic engineering enables scientists to transfer herbicide resistance traits to plants so that plants exposed to herbicides, such as glycophosate, will survive and only the weeds will die. 42 
GM Detriments
Although, there are many potential benefits to genetic engineering, the process also has some potential detriments. 4 3 It is feared that while genetic engineering could greatly help mitigate issues such as world hunger and malnutrition, those in most need of the technology will not have access." In fact, the science and technology behind the creation of GM crops is tightly held by a few companies holding the patents and licenses. 45 Additionally, there is concern about the impact GM products will have on the environment, specifically the effect GM plants will have on native plants." The safety of consuming GM food products is also a concern for the fear that the GM food product may contain allergens or toxins. 4 7
D. The Coming Attraction -Transgenic Animals
One of the newest, and perhaps the most controversial form of genetic engineering is the creation of transgenic animals. 4 ' Genetic engineering offers the benefit of producing "more and better crops and food animals to feed a continuously growing world population." ' 4 9
While traditional breeding techniques can take years to develop a desired animal with a specific trait, genetic engineering can take far less time. 5 " However, the creation behind transgenic animals is not a perfect science. 5 genes, cells, or organisms derived from a common ancestor. Because there is no combining of genetic material (as in sexual reproduction), the members of the clone are genetically identical to the parent." Id. However, some scientists have turned to cloning "as a way to expand the herd of transgenic animals." Lewis, supra note 5. Researchers that do this will first create the transgenic animal and then use cloning technique "to create replicas of the transgenic animal." Id. This is done because large mammals do not "multiply as plentifully or as rapidly as fish." Id. The transgenic techniques are used to obtain the "desired characteristic in the animal" and cloning is used to "produce a core breeding herd." Id.
49. Lewis, supra note 5.
See id. 51. See id.
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To "create" a transgenic animal, scientists first must isolate the specific gene for the trait they want the animal to possess. 52 In one approach, a scientist will actually inject the transplanted gene into a fertilized egg. 53 If the egg survives, it is then implanted into a surrogate mother. 5 4 However, this process does not guarantee that the offspring will manifest the desired trait. 5 In fact, only a few of the offspring that live until birth will actually "carry the new gene integrated in such a way that it actually functions." 56 The success rate of gene transfer in animals is low-"usually one or two per cent." 57 In addition to the low success rate of gene transfer, there are other problems with transgenic animals. 58 For example, it is difficult to predict when and where the gene will be expressed on the animal. 5 The process of creating transgenic animals is also costly. 6° In fact, traditional breeding selection programs promote productivity 6 ' or cost reduction 62 where "measurement and recording in herds/flocks is feasible. '63 The production of transgenic animals, and even genetically modified plants, has caused concern about "potential danger from narrowing of genetic variation" in plants and animals and "decreased resilience in the face of disease. . .. "64 52. See id. The next step after isolating the gene is to create a "molecular vehicle... that will carry the gene into the nucleus of the cell and permanently integrate it into the chromosome." Id. Chromosomes carry the genes of an organism. See Glossary, supra note 17. The science behind transgenic fish was discovered by mistake some twenty years ago in Canada when a researcher accidentally froze a fish tank containing flounder. See Lewis, supra note 5. When the tank was finally thawed, the flounder were still alive. See id. The species of flounder in the tank contained a protein with an "on-switch" that acted similar to the way anti-freeze works in a car. See id. Researchers isolated the gene containing the on-switch protein and inserted it into fertilized eggs from a species of "salmon that produces a growthstimulating hormone." Id. This produced salmon that grew faster than the traditional salmon of that species. 
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Moreover, the general public appears skeptical about accepting genetically modified animals as a potential food source. 6 " "Experimenting with and altering animals is a less acceptable practice" than experimenting with plants.' This is partially because there are cultural and religious beliefs that prevent some people from consuming food derived from animals. 67 There is also concern about the ethical issues involved with modifying animals.
68
Whether or not transgenic animals ultimately enter the marketplace will depend on the individual country and consumer acceptance of novel foods.
I. THE CANADIAN APPROACH
A. Regulatory Overview
Canada's regulatory approach to genetically modified organisms (GMOs) "provides for the risk assessment and management of biotechnology products from a sustainable development perspective. 7° In 1993, Canada issued the Federal Regulatory Framework for Biotechnology (Framework), 7 ' which was created to form an "efficient" and "effective" regulatory approach towards biotechnology based on six principles. 72 These six principles balance the benefits of biotechnology "with the need to protect human health, animal health and the environment. 73 The Framework provides that novel products Uses existing legislation and regulatory institutions to clarify responsibilities and avoid duplication; c.
Continues to develop clear guidelines for evaluating products of biotechnology which are in harmony with national priorities and international [Vol. 14:1 will be regulated under the same regulations as traditional products. 74 Further, it provides that existing regulations would govern novel products rather than creating new regulations. 7 It also works to avoid duplication amongst regulatory agencies. 76 The government regulates these products "in order to protect human, animal and environmental health and to protect consumers against fraud."
77 The regulations set forth by the Canadian government also work to "maintain international quality and safety standards that facilitate trade." 78 Canada allocates the "legislative and regulatory responsibility for health and environmental assessment of biotechnology products" 79 between the following four agencies: Health Canada," 0 the Canadian Food Inspection Agency (CFIA), 8 
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to determine whether a substance is or may become toxic before it can be manufactured or imported into Canada."
B. Food Safety Concerns
Health Canada and CFIA are closely related regulatory agencies. 88 The CFIA is the primary agency "for regulating agricultural products to assess whether new products are safe to humans, animals and the environment. 89 Whereas, Health Canada is responsible for "food safety assessment of novel plants that are developed for use as food, or as animal feed if the modified feed has the potential to introduce harmful components into the portion of the animal being consumed as food." ' Health Canada derives its regulatory authority for enforcing food safety and nutritional issues from the Food and Drugs Act. 9 Genetically engineered foods fall under the definition of novel foods in Canada. 92 In 1999, Health Canada amended the Food and Drugs Act to require pre-market notification 93 of novel foods. 9 ' Pre-market notification allows Health Canada to assess the safety of a novel food prior to the food's introduction in the market place. 95 Companies wanting to sell a novel food product in Canada must submit information about the novel product to Health Canada. 96 Health Canada uses this information to determine the safety of the food item. 97 A company seeking approval of a novel product is not allowed to advertise or sell the product until it has been approved by Health Canada.
98 Such a regulation helps to protect consumers by preventing novel foods from the marketplace until after a thorough scientific examination is completed. [Vol. 14:1
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Health Canada considers numerous factors in assessing the safety of a novel food product,"° including an "evaluation of the process used to develop [the novel food]; the comparison of its characteristics to that of the traditional counterpart; the nutritional quality and the potential for the presence of any toxicants or anti-nutrients; and the potential allergenicity resulting from any proteins introduced into the food.''O The goal of the safety assessment is to ensure that the novel food is as safe as other foods found in the market place.102 As soon as Health Canada approves a novel food product, that product is eligible to be sold in the market. 0 3 The product will then be subjected to the same post-market standards as all food, traditional or novel."° Between 1994 and December of 2000, Health Canada notified the manufacturers of forty-two genetically engineered products that they could release their products into the marketplace.' 05 The majority of the approved genetically engineered products were crop plants "that have been genetically modified to improve agronomic characteristics such as crop yield, hardiness and uniformity, insect and virus resistance; and herbicide tolerance."' 6
C. Environmental Contamination and Concerns
The Canadian Food Inspection Agency (CFIA) is responsible for federal food inspections, quarantine services, and "plant protection and animal health programs."' 7 CFIA's regulatory authority comes from five different acts, "the Seeds Act, the Feeds Act, the Fertilizers Act, the Health of Animals Act and the Plant Protection Act. ' 08 Like Health Canada, CFIA also performs safety assessments on novel products before they can be used. 108. CFIA Envtl. Questions, supra note 85. In February 2001, the Canadian government was working to develop new regulatory requirements for four of the Acts (the Seeds Act, the Feeds Act, the Fertilizer Act, and the Health of Animals Act) so that the acts would specifically "address the safety of organisms developed through genetic engineering in the environment."
Id.
109. See id. CFIA assesses products such as plants containing novel traits, biofertilizers, livestock feeds and veterinary biologics. See id.
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considers human occupational and food safety as well as "animal and environmental safety." ' 0 Occasionally, CFIA will also consider the effectiveness of the novel product."' The assessment, like the Health Canada assessment, uses information provided by the developer to identify safety concerns."t 2 An environmental risk assessment is required for "confined field trials" for "plants with novel traits." ' 1 3 A second environmental assessment "is then required for unconfined release, and if it is to be used as a food or [animal] feed it must then undergo a further safety assessment by Health Canada or CFIA's Feed Section before it may be used for commercial production."" ' 4 Once CFIA deems a novel product safe, in light of the assessment and as compared to its traditional counterpart, the novel product can be released into the environment." 5 A major concern with genetically engineered agricultural products is outcrossing to a wild species." 6 Outcrossing is "the potential for genes to move from a genetically engineered plant to a wild relative."" ' The safety assessment required for plants containing novel traits includes an assessment for the potential for the novel trait to "flow ' " to a wild relative." 9 Most of the plants containing novel traits "that have been approved for release in Canada do not have wild relatives."' 20 However, Canada has approved canola plants for commercial release even though they are "known to outcross with other plants of the same species, and can cross with a few related plants of However, it should be noted, that Canadian courts will not allow outcrossing to be an excuse if genetically modified plants belonging to another person are found growing in someone else's fields.' 23 Specifically, a Canadian court decided a case involving a farmer who had genetically modified canola plants growing in his field. ' 24 The farmer had not purchased the genetically modified seeds. 25 In fact, the farmer argued that the seeds for the genetically modified plants must have been accidentally mixed with the seeds he planted.
2 6 He speculated that the seeds "probably blew off a passing truck into one field . .,,.'"27 A Canadian court held that a farmer must pay for the genetically modified plants that were found growing in his field.
2 ' The judge found that it does not matter how the crops entered the field, the farmer must pay the producer of the plants for the crops.' 29 Even though the judge was not convinced by the farmer's story, he noted that even if the plants entered the farmer's property by accident, the farmer bore the duty to destroy the plants once he realized that they were a genetically modified strain of the plant.
30
The Department of Fisheries and Oceans (DFO) controls regulations and policies relating to the oceans and freshwater of Canada.
3 ' The agency conducts risk assessments concerning applications to grow transgenic fish outside of a "secure containment facility."' 3 DFO also conducts "research on transgenic aquatic organisms" in an effort to "understand the technology and 121. Id. An example of a plant that canola plants can cross with is Brassica rapa. See id. In canola plants that are herbicide tolerant, "any tolerance genes transferred to wild relatives," the resulting offspring "would only gain a competitive advantage in areas where the herbicide was being used to control weeds." Id. These plants could be controlled by other means than herbicides. See Outcrossing, supra note 116.
122. Id. CFIA has determined that although these particular canola plants may have gene flow, it is unlikely that the gene flow will cause an increase in weeds because there are ways to control these plants. See 
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to forecast potential environmental impacts."' 33 However, no transgenic aquatic organisms currently grow outside of secured containment facilities. Until the DFO creates regulations for genetically engineered aquatic organisms, "all applications for research or commercial development of transgenic fish [aquatic organisms] will be assessed under the New Substance Notification Regulations of the Canadian Environmental Protection Act, and be subjected to the time provisions of these regulations.""' The DFO also "supports research gene banking for populations that are considered valuable."' ' 36 Environment Canada shares responsibility with Health Canada in "assuring that the determination of whether a substance is 'toxic' or capable of becoming 'toxic' occurs from both a human health and environmental point of view before the substance can be manufactured or imported into Canada."' 37 Environment Canada obtains its regulatory authority from the Canadian Environmental Protection Act, 1999 (CEPA). as The CEPA "is the key authority for the government to ensure that all new substances are assessed for their potential to harm human health or the environment."' ' 3 9 The CEPA covers all transgenic aquatic organisms. 1 "° Due to this, DFO and Environment Canada work together to create "a consistent regulatory framework for transgenic aquatic organisms that will meet the criteria set out in CEPA 1999. ' ' 14"
D. Transgenic Animals
The ethical acceptability of the application of biotechnology to animals and their use requires an assessment of the effects on the well-being of the animal in relation to potential and actual benefits which may accrue to society. Wellness is more [than] absence of illness. It is the ultimate manifestation of the integration of an animal's internal and external environments. [Vol. 14:1 FOOD FOR THE TWENTY-FIRST CENTURY Although, currently, no transgenic animals are available for sale in Canada, 4 3 the Canadian Government is working to produce regulations that would adequately address transgenic animals intended for use as food.'" Agriculture and Agri-Food Canada has stressed the importance of considering "Canada's unique environment" and "regional livestock management practices" alongside those standards that are "being developed globally.' 45 Interestingly, Health Canada stated,
[N]umerous animals which either, do not incorporate or lose the novel DNA, or do not express the desired characteristic will be propagated. 46 In order to recover some of the costs incurred during the development of this technology as well as reduce disposal costs, non-transgenic livestock and fish may be sold for food. 1 47
If and when transgenic livestock and fish are approved as a food source in the future, they would be regulated by Health Canada under the Novel Food Regulations. 1 48 The Canadian Government has worked to develop regulations that "are consistent with those of recognized international scientific groups and with other national governments."' 49 This is done, in part, to ensure safety of novel products and to help facilitate international trade. 50 To focus on product characteristics, rather than the method of production. At the present time, all products developed through genetic engineering (recombinant products) are assessed for unintended effects that may result from the introduction of foreign genes or DNA sequences.
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"science-based regulatory system" that "is in line with principles laid out by organizations such as the World Health Organization (WHO), the Organization for Economic Cooperation and Development (OECD), and the Food and Agriculture Organization (FAO)."'' Canada has approved at least "fifty-one types of genetic modification in crops."' 52
IV. THE UNITED STATES APPROACH
A. Overview
In the United States, there are three main agencies responsible for regulating and overseeing GM food products.' 53 The United States Department of Agriculture (USDA) regulates GM products including plant pests, 54 plants, and veterinary biologics.' 55 The Environmental Protection Agency (EPA) regulates products that are "microbial/plant pesticides, new uses of existing pesticides, novel microorganisms." 1 56 Finally, the Food and Drug Administration (FDA) regulates products that are used as "food, feed, food additives, veterinary drugs, human drugs and medical devices."' 57 Many GM food products will ultimately be regulated by one or more of these agencies and potentially by all three regulatory agencies. 58 For example, GM corn that is modified for herbicide tolerance will be regulated by the USDA to ensure 3.
To conduct evaluations for each product on the basis of its unique characteristics and to establish appropriate safety levels based on the best scientific information. Safety is defined, not as the complete absence of risk, but rather as the level of "acceptable risk." If the risk is not acceptable, the application will be refused.
Id.
151. Response, supra note 70, at Forward. Canada's regulatory system for products of biotechnology includes stiff penalties and "potential jail terms" for those that violate the regulations. See id. 75. Indeed, Canada considers itself a world leader determining international policy concerning genetically engineered products. See id. Specifically, Canada has been helping to shape international policy concerning labeling of genetically modified organisms (GMOs [Vol. 14:1 FOOD FOR THE TWENTY-FIRST CENTURY that the product is safe to grow. 1 59 The EPA will regulate the GM corn product under its pesticide law." 6 Finally, the FDA will ensure the GM corn food product is safe for human consumption. 6 '
B. Food Safety
The FDA ensures that novel food products are just as safe as traditional food products. 6 2 The FDA's regulatory policy for biotechnology is based on existing food law.' 63 The Federal Food, Drug, and Cosmetic Act (FFDCA)' 64 creates a legal obligation for companies that sell any food. Whether it is a conventional food product or a novel food product, all food products offered for sale in the United States must meet the safety standards provided by the law.
165
The FDA also has a consultative process for producers of genetic engineered foods. 166 FDA considers the consultative process important.
67
Thus, the producers work closely with the FDA in determining the safety of the bioengineered product. 6 1 The process allows FDA to be aware of food products containing GM organisms before the product is released commercially so that FDA can address "questions regarding the safety, labeling, or regulatory status of the food or food ingredient.' ' 69 The consultative process requires producers to provide the FDA with documentation showing that the specific GM food product is as safe as the traditional food product. 7° The documentation will address issues with the actual gene(s) used in the GM food product, such as whether the gene(s) is from a "commonly allergic plant, the characteristics of the proteins made by the genes, their biological function, and how much of them will be found in the food. 
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the supplied information and begin to formulate questions for the producer to answer. 172 The overall process usually takes at least one year to complete.
173
Altering food products through biotechnology presents an array of regulatory issues for the FDA to consider.1 74 FDA must consider whether the food, in its modified state, is now a food additive, adulterated, or misbranded. 175 The FDA does not consider genetically added food traits a food additive. 176 Prior to marketing, the FDA must approve all food additives,' 77 unless the substance is not "generally recognized as safe (GRAS)."' 178 FDA also fears that the use of rDNA technology in "plant breeding may lead to unintended changes in foods that raise adulteration or misbranding questions."' 179 Adulteration is an important fear as adulterated food can cause serious health problems for people with food allergies. 8° Misbranding also raises concerns for consumers.' 8 ' For example, biotechnology can "modify a soy plant so that the composition of oil derived from the plant would more closely resemble that of a tropical oil than that of conventional soy oil.' 82 If the manufacturer labeled this food product "soy oil" it would not adequately describe the product because the modified food product is "significantly different from what is customarily understood to be 'soy oil.""
The FDA started the consultative process because people that produce food through genetic engineering have a greater potential to develop foods that present legal issues, such as misbranding and adulteration issues, than those breeders that develop food "using traditional or other breeding techniques. In the context of this source, bioengineered foods are "foods derived from plant varieties that are developed using rDNA technology." Id. The listed foods were genetically altered for a variety of traits including herbicide tolerance, delayed ripening, fertility restorer, pest resistance, and male sterility. See id.
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C. Environmental Concerns
The Animal and Plant Health Inspection Service (APHIS), a division of the USDA, is responsible for the "agricultural environmental safety of planting and field testing genetically engineered plants."' 8 1 6 APHIS obtains its regulatory authority through the Federal Plant Pest Act.
18 7 The Federal Plant Pest Act "provide[s] procedures for obtaining a permit or for providing notification, prior to 'introducing' a regulated article in the United States."'
188
In addition, APHIS has the authority to regulate genetically engineered plants through the Genetically Engineered Organisms Regulation (GEOR). " ' 89 The GEOR allows APHIS to regulate most genetically engineered regulated plants under a "notification procedure."" 9 This regulation applies to the introduction "of genetically engineered organisms and products that are derived from known plant pests."' 9 ' Like the Federal Plant Pest Act, the GEOR states that prior to introduction, the company wanting to introduce a regulated genetically engineered plant would either have to notify APHIS or secure a permit through APHIS. ' 92 A producer can petition to receive unregulated status under the Federal Plant Pest Act.' 93 Once unregulated status is granted to a product, "the product (and its offspring) no longer requires APHIS review for movement or release in the U.S."' 94 The EPA works to ensure that biologically produced pesticides are safe. 195 The EPA regulates pesticide safety through the Office of Pesticide Programs, whose authority derives from the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA).9' EPA also uses the FFDCA to set tolerance levels for pesticide products "on and in food and feed, or establishes an exemption from the requirement of a tolerance."' 97 Additionally, the EPA can act under the authority of the Toxic Substance Control Act to regulate "microorganisms intended for commercial use that contain or express new combinations of traits."' 
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The Toxic Substance Control Act is designed to "ensure that [the] EPA can adequately identify and regulate risk associated with microbial products of biotechnology without unnecessarily hampering" the biotechnology industry.'99 New microorganisms 2 " are subject to the "Microbial Products of Biotechnology: Final Regulations Under the Toxic Substance Control Act (Microbial Biotech Regulations)." ' ' The Microbial Biotech Regulations apply to two categories. 2 2 The first category is "[b]iotechnology research and development activities involving commercial funds." 20 3 The second category is "commercial biotechnology products." 2 "
D. Transgenic Animals
The United States has not approved any transgenic animals to enter the food supply. 2 5 However, a limited number of transgenic animals have been approved for use as components in animal feed. 2°6 The FDA Center for Veterinary Medicine 2 7 is the agency in charge of regulating, "in whole or in part, diverse animal biotechnology products. 20 8 The FDA Center for Veterinary Medicine obtains its regulatory authority concerning transgenic animals from the animal drug provisions of the FFDCA. 2°9 However, the authority of the 203. Id. Examples of this category are, "Persons conducting commercial research using intergeneric microorganisms for biofertilizers; biosensors; biotechnology reagents; commodity or specialty chemical production; energy applications; waste treatment or pollutant degradation; and other TSCA subject uses." Id.
204.
Id. Examples of this category include, "Persons manufacturing, importing or processing products for commercial purposes intergeneric microorganisms for biofertilizer; biosensors; biotechnology reagents." Id. [Vol. 14:1 FOOD FOR THE TWENTY-FIRST CENTURY agronomic traits now being investigated and developed. 21° It is possible, and indeed probable, that other transgenic animals will be modified in ways that "could be viewed as containing food additives, color additives, and vaccines., 21 ' The FDA will regulate transgenic animals, as either food or pharmaceuticals, just as it does any food or drug that a company wants to market.
2
This includes "clinical trials that demonstrate safety and effectiveness. 2 3 Currently, many researchers are studying transgenic fish as a potential food source.
2 14 Thus, transgenic fish can be found in laboratories throughout the United States and the world. 2 5 Transgenic fish are being researched with the goal of "adding agronomically important traits, like improved growth rates and disease resistance," to common food fish species. 2 6 These fish would be advantageous for a fish farmer to raise, as modified fish cost less to raise than traditional fish. 217 The modified fish cost less money to raise because "it takes less feed and about half the time to produce a crop they can send to market. 21 8 Like other transgenic animals, transgenic fish will also have to garner premarket approval through FDA Center for Veterinary Medicine prior to being released into the marketplace. 219 Nonetheless, there is concern about outcrossing with transgenic fish. 220 Scientists warn of possible risks to native fish populations if transgenic fish escape the laboratory and enter the wild. 22 ' They fear that if transgenic fish escape into the wild, they may "damage native populations, even to the point of extinction. 222 The United States has new regulations that specifically address genetically engineered products. However, the United States in a larger part relies on existing regulations to control genetically engineered products. 22 in particular, focuses on how the new GM food product compares and meets "the same safety standards as traditional foods." 224 
V. THE EUROPEAN UNION'S APPROACH TO GM PRODUCTS
A. Regulatory Overview
The European Union (EU), 22 5 through the European Commission, 226 "has developed a broad legislative framework to ensure that GMOs and GMOderived products that are grown, marketed and imported meet the highest standards of safety for the environment, as well as for human and animal health., 227 The European Union takes a more skeptical approach to genetically engineered food products and crop plants. 228 In fact, the European Union has only authorized two GM plants for use in food products. 229 Unlike Canada and the United States, the European Union is comprised of Member States. 2 30 The European Union enacts GMO laws and regulations, but Member States enforce them through their own regulatory agencies. 23 ' However, [Vol. 14:1 FOOD FOR THE TWENTY-FIRST CENTURY the Member States in the exchange of information and to "minimise the potential for diverging scientific opinions. 233 The European Food Safety Authority "establishes common principles and responsibilities" and provides a "strong science base" to use in making food safety decisions throughout the Member States. 234 The European Food Safety Authority will hopefully help consolidate food regulation in the European Union. 235 The main regulation addressing genetically engineered products in the EU is Directive 2001/18/EC.
6
Directive 2001/18/EC went into effect on October 17, 2002, creating a case-by-case assessment process.
2 37 The assessment process occurs, "before any GMO or product consisting of or containing GMOs, such as maize, tomatoes, or microorganisms can be released into the environment or placed on the market. ' 238 This risk assessment determines the safety risks to health and the environment. 2 39 Food products derived from genetically modified foods, "such as paste or ketchup from a GMO tomato" are regulated as novel foods under Regulation (EC) 258/97.2°B
. Food Safety Concerns
Regulation of GM food products falls under the EU's Novel Foods Regulation. 241 Foods that were commercially available in at least one Member [Floods and food ingredients containing or consisting of genetically modified organisms (GMOs) within the meaning of Council Directive 90/220/EEC of 23 April 1990 on the deliberate release into the environment of genetically modified organisms... ; * foods and food ingredients produced from, but not containing GMOs; * foods and food ingredients with a new or intentionally modified primary molecular structure; * food and food ingredients consisting of or isolated from microorganisms, fungi or algae; * foods and food ingredients consisting of or isolated from plants and food ingredients isolated from animals, except for food and food ingredients obtained by traditional propagating or breeding practices and having a history of safe food use;
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State prior to May 15, 1997, when the Novel Foods Regulation became active, do not fall under the Novel Foods Regulation. 24 2 The Novel Food Regulation contains rules for the "authorisation and labelling of novel foods including food products containing, consisting or produced from GMOs." 2 43 In order for a food product to fall under the Novel Foods Regulation, a food product must not "present a danger for the consumer ... mislead the consumer ... [or] differ from foods or food ingredients which they are intended to replace to such an extent that their normal consumption would be nutritionally disadvantageous for the consumer.", 244 An applicant who wants to place a novel food into the marketplace must provide enough information to a Member State to enable that State to adequately decide the safety of the applicant's food product. 245 The Member State then assesses the proposed food product and forwards the assessment to the European Commission, which in turn seeks comments and objections from Member States. 246 Article 12 of the Novel Foods Regulation allows for Member States to restrict an approved novel food from the Member State's jurisdiction if the Member State feels that the food product "endangers human health or the environment. 247 Only "[t]wo genetically modified plants, a variety of soybean and a variety of maize" have been authorized "for use in food" in the European Union. 24 8 However, the European Union has authorized "[sleveral products derived from GMOs such as flour, starch or oil from a GM maize... to be placed on the market following a notification to the Commis-11249 sion.
foods and food ingredients to which has been applied a production process not currently used, where that process gives rise to significant changes in the composition or structure of the foods or food ingredients which affect their nutritional value, metabolism or level of undesirable substances. [Vol. 14:1 FOOD FOR THE TWENTY-FRST CENTURY On January 28, 2002, the European Union adopted legislation authorizing the creation of a European Food Safety Authority (EFSA). 2 0 EFSA was formed to "provide independent scientific advice on all matters with a direct or indirect impact on food safety., 25 1 The European Commission envisioned the EFSA as the "scientific point of referencefor the whole Union" in order to maintain a "high level of consumer health protection," and thus "help to restore and maintain consumer confidence. 252 The primary goal of EFSA is direct communication with the public. 253 EFSA will be able to give scientific advice on GMO products, both food and non-food GM products. 254 In fact, EFSA will be able to "cover all stages of production and supply, from primary production, animal feed, right through to the supply of food to consumers. 255 
C. Environmental Concerns
The main law regulating GM products that are to be released into the environment is Directive 2001/18/EC. The Directive requires an environmental risk assessment to determine the "risks to human health and the environment before any GMO or product consisting of or containing GMOs ... can be released into the environment., 256 Environmental risk assessment is defined as "the evaluation of risks to human health and the environment, whether direct or indirect, immediate or delayed, which the deliberate release or the placing on the market of GMOs may pose. 257 The objective of an environmental risk assessment is to "identify and evaluate potential adverse effects of 
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the GMO . . . on human health and the environment which the deliberate release or placing on the market of GMOs may have." ' 258 The assessment must carefully analyze "[p]ossible interactions with other organisms, including other GMOs... taking into account the complexity of multitrophic interactions." 9 There is a potential that "if biological fitness is enhanced by the genetic modification, the GMO may invade new environments and replace existing species."" 26 The environmental risk assessments should be reviewed on a regular basis to consider any new relevant information. 2 6 ' As of November 17, 2003, only sixteen assessed GM plants have been approved for release in the European Union. 62 The European Environment Agency found that genetically modified crops could safely coexist with traditional crops as long as they are kept far enough apart to avoid cross-pollination. 2 63 Plants needing "extra isolation from GM crops include those grown solely to supply high-quality seeds." 2 " "High-yielding 'male-sterile' varieties of oilseed rape" are also at risk of crosspollination. 2 65 The European Union has only approved "the commercial release of 18 GMOs" "[s]ince Directive 90/220/EEC entered into force. ' 2 6
D. Transgenic Animals
Like Canada and the United States, the European Union has not approved any transgenic animals to enter into the food supply. 267 [Vol. 14:1 FOOD FOR THE TWENTY-FIRST CENTURY the European Union does not have legislation specifically addressing transgenic fish. 268 However, the European Commission has recognized the need for specific legislation focusing on transgenic fish. 269 Concern exists that transgenic fish in laboratories may escape, finding their way into wild fish populations and ultimately harming the wild fish population. 270 The European Union takes a strong approach in regulating GM products. 27 ' It has established regulations specifically focusing on GM products. 272 The European Union has approved relatively few GMOs or products containing GMOs for release in either the market place or the environment. 273 The European Union appears to be taking a cautious approach to novel foods and to biotechnology. 272. See EU Questions, supra note 228. In fact, the European Union also has specific legislation (Council Directive 90/679/EEC) in place to protect workers "from risks related to exposure to biological agents" which also includes GMOs. Id. The European Union has strict legislation on labeling requirements for food containing GMOs. Id. Food additives and flavorings also have to be labeled if "DNA or protein of GMO origin is present in the final product." Id. 
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neering. 275 While Canada and the United States take similar, albeit not identical, approaches concerning genetically engineered food, the European Union's stance on such food products is dramatically different. 276 In fact, Canada and the United States have an unprecedented bilateral agreement on agricultural biotechnology.
277
Canada and the United States forged their agreement in 1998 with the intent to "compare and harmonize" the regulatory process and pre-market assessments of GM plants between the two countries. 278 Another goal was to discuss "future areas of cooperation and information exchange that will facilitate the safe incorporation of transgenic plants into agricultural production and commerce." ' 279 Prior to this agreement, both countries were already performing case-by-case assessments of proposed GM plants prior to the plant being released. 28° Representatives for the two countries believe that eventually there may be "mutual acceptance of assessment. 281 Canada and the European Union have adopted the United Nations Cartagena Protocol on Biosafety. 82 The United States, however, has only signed the United Nations Convention on Biological Diversity. 283 The Cartagena Protocol is an international agreement to "establish common rules to be followed in transboundary movements of GMOs in order to ensure, on a global (Vol. 14:1 FOOD FOR THE TWENTY-FIRST CENTURY scale, the protection of biodiversity and of human health. ' '2 8 4 Article 15 of the Cartagena Protocol urges countries to conduct scientific risk assessments concerning the possible effects of a living modified organism." 5 Both Canada and the European Union have regulations that require this type of scientific risk assessment prior to the release of a GM product. 2 6 The Cartagena Protocol also sets up a "Biosafety Clearing-House"" 2 7 to "[f]acilitate the exchange of scientific, technical, environmental and legal information on .. .living modified organisms. ' ' 288 Signatories to the Cartagena Protocol are expected to take the appropriate actions in order to "implement its obligations under this Protocol." 2 9 It is difficult to compare regulatory enforcement of GM products between Canada, the United States, and the European Union. Unlike the sovergeign states of Canada and the United States, the European Union bears the power to enact the regulations, but must rely on the Member States to enforce the regulations. 29° However, the European Union, through the European Commission, has a food safety "inspection service, which visits Member 284. EU Questions, supra note 228. Included in the general provisions of the Cartagena Protocol are the following: * The Parties shall ensure that the development, handling, transport, use, transfer and release of any living modified organisms are undertaken in a manner that prevents or reduces the risks to biological diversity, taking also into account risks to human health .... * Nothing in this Protocol shall be interpreted as restricting the right of a Party to take action that is more protective of the conservation and sustainable use of biological diversity than that called for in this Protocol, provided that such action is consistent with the objective and the provisions of this Protocol and is in accordance with that Party's other obligations under international law. * The Parties are encouraged to take into account, as appropriate, available expertise, instruments and work undertaken in international forums with competence in the area of risks to human health. Cartagena Protocol on Biosafety to the Convention on Biological Diversity, Jan. 
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States on a regular basis." 29 ' The inspection service has shown that amongst the Member States, "there are wide variations in the manner in which Community legislation is being implemented and enforced." ' 292 Canada and the United States have agencies in place to regulate all aspects of GM products found in their jurisdictions. 293 The creation of the EFSA will allow the European Union to enjoy the consistency a national regulatory agency can provide. 294 A notable difference between the European Union, Canada, and the United States, is the amount of GM products each has approved. While Canada and the United States have each approved several GM products, the European Union has approved only a small number of GM products. 295 In fact, the European Union has only approved three food products containing GMOs whereas Canada has approved forty-two GM products and the United States has approved fifty-three. 296 One possible reason for this may be consumer acceptance of GM food products. 29 In both Canada and the United States, consumers accept GM food products with little complaint. 298 However, the opposite is true in the European Union and many of its Member States. 299 Product safety dominates the public GM product debate in the European Union. 3 " In fact, one activist against genetically modified food products, Jose Bove, has been charged with destroying GM rice plants in France. 3°' Moreover, consumer acceptance can be reflective of the labeling laws of the individual countries. 0 2 The European Union applies very strict labeling regulations 291. White Paper, supra note 250, at 4. 292. Id. The Commission proposed to set up a "Community framework for the development and operation of national control systems." Id. 302. See generally FAQ Ethics, supra note 3, at 23. In the United States, if GM food products "are not different from their traditional counterparts in terms of nutrition, composition or safety, labelling is considered to be unnecessary." Id. However, "[i]n the European Union, the question is not whether to label products of biotechnology, but how to label them." Id. Canada requires labeling "for novel foods, including those obtained through biotechnology, where safety concerns (e.g., allergens) that could be mitigated through labelling, or changes in composition or nutrition, are identified." See Response, supra note 70,193.
See generally
[Vol. 14:1 FOOD FOR THE TWENTY-FIRST CENTURY applying to GM products whereas the United States labeling laws do not specifically address GM products.°3 However, the United States just passed an organic labeling law stating that any food product labeled as organic food must not have "mingled with genetically modified organisms. ' 3 Canada's labeling laws are similar to those found in the United States in that novel foods need to be labeled when there are safety concerns, such as allergens. 30 5 VII. CONCLUSION [Glenetically modified organisms (GMOs), like all the new technologies, are instruments that can be used for good and for bad in the same way that they can be either democratically managed to the benefit of the most needy or skewed to the advantage of specific groups that hold the vital political, economic and technological power.°6
Biotechnology has already become integrated into our world through the production of certain pharmaceutical products and more recently through genetically modified plants and food. 30 7 In some, if not most, countries around the world, biotechnology has also become somewhat commonplace in the market. 3 0 8 However, there is no common international agreement as to the
